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their ALL depends) muſt naturally occaſion. 
This premiſed, will ſufficiently account for my "Motive of. 


offering to their Service this Work, appropriated for the above- 
mentioned Uſe; a Thing which +; been long wanted, con- 
ſequently withed for by every Navigator : And t ietefore, 1 hope 


will be received with univerſal Satisfaction. 
I claim however no Merit as to its firſt Erveiidion "This 5 is 


due to Mr. CoxxREIs Douwss, a Mathematician of Anſter- 
dam. Next to him, we are indebted to Mr. RIcHAn D Har- 
'RISON, of I buebaven, who, (having obtained it, together 
with the Logarithmic Solar Tablet, in Manuſcript, from an 
Hollander, ) firſt publiſhed it in England, and 1 is nom known 
by the Name of Kari s Solar Tables. 5 

When this Pamphlet firſt appeared i in Public, i It” was eage gethy 
bought up by almok every Navigator that heard of it: Alt 
— to themſelves great Satisfaction, but very few reaped 

| ithe Benefit, deſigned by. It: As maſt of the Tables kegufſite for 
the Operation were 3 . the bk F 1 
9885 Watura 
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8 . REF Ac E. 
Natural 55 ines, Secants leſs: Radius, and Common 3 | 
The whole therefore became ſo prolix, tedious, and liable to 
Errotsj that 1 it was Koga laid aide as Piclels 2 pe gepenality 

© a 
Of Seamen. | 
As an orig IT 3 it 1 al the Applatle which 
it then err e but why it was not farther compleated, can 
ſcarce: e queſtioned, without Reproof to thoſe who value 
themſclves mn being uſeful to Navigation; - ſince it is evident, 
from the repeated tucceſsful Trials, that Seamen of all Ranks 


. nd have wanted i it, as a Book a abſolutely neceſſary at Sea. 


8 
couragi greyery laudable Undertaking. As a Proof of which, 
I need but mention, that when I preſented this Work to be 
printed by Subſcription, | I had no leſs than 1150 Copies gene- 
1 oaths Ge. for in Three Days Application, and even 
2 without A ſingle Advertiſement. 
þ A Inftante of Generoſity, as well as of TY 
tion 3 and I hope I have now convinced thoſe Gentlemen, and 
every Jadkious Be Seaman, that my Deſign was not wy" lauda- 
ble, but likewiſe, the Execution of it faithful. 
The Uſe of the Tables I have mentioned in its proper 

Place ; 1 only beg Leave here to ſay, that the Method and 
Order of chem is new and peculiar to myſelf; and flatter 
my {elf they will be approved of, as N for ky ann and 
Jes liable to Miſtakes. | 
I have ſpared neither Pains nor abies to have dem boch 
Correct and Neat, and I hope they ll be found at 1870 as much 
ſo, as any Tables extant. 9 1 
+... The Looanrrumrc Solan Talks 1 TOY eatbfully exa- 
mined, and corrected by the Principles. of their Conſtruction, 
and have put them in that Order, Which 1 We will 


erpeen moſt eafy for Inſpection. af The 


JC FAC Rs: "M 

The Table of the Sun's DzcLinaTION, | 18 founded on Ex- 2 
perience, and can be depended on. rs 
The Table of NATURAL Sinxs and SECaNTs LESS Rapius, 
is doubtleſs the firſt of the Kind, and 1 ſuppoſed it more pro- 
per to join them both in one, than let them be ſeperate, as 
being more Convenient, and taking up leſs Room. en 
I be Table of Couxox Loc aRITHMs, I flatter myſelf will 
be greatly approved of, for their peculiar 0 

In regard to my Directions, T have ftudied to make them 
Conciſe, Regular and Plain ; and in the Examples, I have 
given the moſt material Variety that way happen : I might 
have given many more; but this I can fee no uſe for, fince 
there are Opportunities enough at Sea to make a Variety of 
Experiments. 

I have. omitted W Proofs, 2 as needleſs; The 
Problem is an Approximation ; and a Meridian Obſervation, 
when Opportunity offers, will prove the Truth of the Method 
beſt of any Thing. 
I have nothing farther. to add, * that chis Work (and 
in Particular the Tables) has been. ready for the Preſs ever 
fince 1766, when I propoſed to have printed it in New York; 
but the multiplicity of Figures rendered it too great an Us- 
dertaking for the Printing Houſes there. At my arrival in 
London, I was otherwiſe engaged, however finding no one elſe 
to offer a Work ſo univerſally wanted, I concluded at laſt, by 
the perſuaſion of ſome of my Intimates, who were pleaſed ta 
maintain a good Opinion of my Abilities, to undertake this 
laborious Taſk on my own Account. How far I have com- 
pleated it, and deſerve farther Encouragement, muſt be left 
to the Candour of the Judicious. 


N. D. FALCK.. 
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H. 1. M. 10. S. oo. R. for 3.69542 1 

H. V. M. 61. 8. 30. R. for 4.9891 f read 4.983 59. 0 
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33 M. 2 N. S. for 4 56. read 4856. 
7. N. 8. for 14995 read > + oi „ Ä 1 
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| 53. 8. L. R. for 0.01991. read v. 0691. 
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EFORE td to the Inſtructions for the Operation, I think it ebe firft to give 
an Explanation of the Tables, and next how to take a correct Altitude of the Sun, in order thay 


the whole may be underſtood and reduced to Practice, without the leaft Reſtayons 


The Tables are Placed, in the following Qrder : | * 
; 


The LOGARITHMIC SOLAR TABLES, of Hair EEArsED Trace, MrppLEe . and 
RisiNG, for Six Hours, to every Minute and half Minute. 1 | 


| | RE 
A.Table of the SUN's DECHINATION, from 1771 to 1800. 
III. 
A Table of NATURAL SINES, and SECAN TS Lzss RADIUS, to every Minute i in the Quadrant, 
IV. 
A Table of COMMON LOGARITHMS, from 1 to 10,000. 


Tuxs k Tables are neatly divided by Longtitudinal Lines to diſtinguiſh the Columns, and by 
Tranſverſe Lines at every 6th line in the firit three Tables, and at every th in the Logarithm, 
to direct the Eye. Immediately under each of theſe Horizontal Lines in the Table, are the 
Figures of the Number at full Length; but in the reſt following downwards, abbreviated of the firft two 
Figures, until they alter. By this the Tables are rendered more diſtinct, the Eye will readier — ** 
Number looked for, and on the whole, the Inſpector not ſo liable to Miſtakes, | 


I. Tux Logarithmic Solar Tables are contained in 6 Pages, each Page 1 Hour; which is {| verified 
at the Top, thus; H. O. fignifies to the firſt Hour, H. I. from 1 to the ſecond Hour, *H. II. 
from the ſecond to the third, &c, Each Page is alſo divided in the Middle by a triple Line, and 
each Diviſion in 5 Columns. M. ſtands for Minutes, 8. for Seconds, H. E. T. for Half Raped | 


Time, M. T. for Middle Time, and R. for Riſing, 


II. The Table of the Sun's Declination is contained in 4 Pages, (viz.) firſt after 4 Year, ſecond 
after Leap Vear, third after Leap Year, and Leap Year. - Each Page is divided into 13 Columns, the 
firſt for the Days and the reſt for each Month. 8. l for South, N. for North, * for Degrees, 


and M. for Minutes. 


III. Tan Table of Natural Sines, and Secants leſs Radius, takes up 15 "VR This Table is put 
into the ſame Order as thoſe of Artificial Sines, Tangents, and Seeants, generally are in common Books 
of Navigation. On the Left Hand firſt Column under M. are the Minutes belonging to the De 
marked at the Kh the Columns, or from t to 45 Degrees: and in the Column to the right Hand 
under M. are the Minutes anſwering to the Degrees marked at the Bottom of each Column, or from 

45 to go Degrees. D. ſtands for Degrees, N. S. for Natural Sine, and S. L. R. for Secant Leſs Radius, 


IV. Taz Table of Common Logarithms contains 34 Pages, from the- Natural Number 1, to ro, oo03 
the firſt Hundred is on the firſt Page, and the reſt follow on in a regular I 50 in cach 
ad + og each Page, N. ſtauds * TR _ for W eee 
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A few Examples will render this Explanation compleatly do. 


1. Find the Logarithm of Half Elapſed Time for 2 Hours, 22 Minutes, and 30 Seconds ? 


In the Logatithmic Solar Tables, of H. II. oppoſite 22 In the Column M. and 30 8. will be found 
in the Column H. E. T. 0.23472 the Number required. N. B. Here is the Abbreviation mentioned 
before: o. for the Or and 23 are omitted as they remain unaltered the ſame as thoſe juſt above. 


2. What is Middle Time correſponding to 5.16g16 ? 
Find | the Number in * Column M. T. and oppoſite to it in Column M. is 8, at the Top H. III. 


which is 3 Hours 8 Miputes, the Time ſought. 
3. What is the Logarithm Riſing for 4 Hours, (8 Minutes, and 3o Seconds ? 


In the Table H. IV. oppoſite 58 M. 30 9 and i in the Column R. is 4.86621 the Number fought, 

- bo fe 16 4. Itis required t to find the Sun's Declination for the 24th of March 1772 ? 6D, | 

This is — Year ; "oppoſite 24 under Days, and in the Column under March is 1 D. At. M. 
North Declination. : 


5. What is the Natural Sine of 40 D. 54 M. ? 


At the top of the Page D. 40. oppolite 54 M. to che left Hand, and in the Column N. S. will be 
Wound 653474, che Number ſought. In like manner is the Secant leſs Radius i in its reſpective Column. 


6. Ztem. The Secant leſs Radius for $3 D. 25. M.? 


A the bottom of the P (becauſe it exceeds 45 egroes) find the Column D. 5 3 and under S. L. R. 
oppoſite 25 in the right Hand Cofumn, M.is O. 22470 the Number required. 


7. The Logarithm of g 9533 is ſought? 
Oppoſite 9533 in the Column N. will be found in the Column L. 3.9792 3- And vice werſa, 
8. What is the natural Number of the Logarithm 3.90020 ? 


Find that Number, (or the heareſt to it) i in the Column L. and oppolite toitin the Column N, will 
be 7947 the natural Number required. 

3. Should i 15 happen, that a 8 ber, or its Lo garithm, than wow; is in this Table 
is — it is but then ſubſtituting a higher Index inſtead of what is now; thus 54360 will 
det ſame Logarithm as 54 36, except, the farmer. will have 4. for the Index, becauſe the Number 
given has five Places of Figures. | | 

g. What is the natural Number of the Logarithm 4-79 385 ? : 
Find the neareſt Logarithm, ſubſtituting 3 for its Index, and that is 3. 70886 correſponding to 
6220 but as the Index is 4 the natural Weider muſt be 5 Figures. The ithm 1s — ate: fo 
| — in the place of Units, as the Logarithm e the EIT muſt con 188 be * in Pro- 
| ar. args return but 62209. e 


Remarks on taking a Correct Akitude * * SUN. 


A true Altitude of the Sun, is the Angle of the Obſerver with the Centre of the Sun, and the 

Horizon : to obtain this, it is requiſite to correct che apparent one, or that which appears on his 

Inſtrument, of the Errors it is liable to, from Refraction, as alſo to allow for the Height of the Shi Ps | 
or . rr the Surface of the Sea; and likewiſe to allow for the Sun's Semi-diameter, - 


Furſt, Of REFRACTION. 


11 * Thu ; experienced Princip le in Optics, that a Ray is refracted in Proportion to the Denk of 
the giv ae 1 — h which it Paſſes : Optics, an Object will appear elevated in the Bott « Deny op 
Baſon full of Water beyond its true Place. Now as the Atmoſphere is denſeſt towards the Surface of our 1 
Globe, in conlſeq ſequence of this, che Sun will be refrafted' moſt when neareſt the Horizon; as its 
Rays comes obliquely h the greateſt Portion of this Denſe Air; and hence <6 99k at Sun riſe or 
Sum ſet, . Sun, when in reality it is under the Horizon. But on the contrary, 
the * un is the 8 * 1 * more 


82 | 8 ö a . 4 | ; us * 

A 5 . , | 
* . _ 
- 


8 vn CcORrREGT ALTITUDE. 1 
3 1 Direction. On this Principle the annexed Table is calculated for Sea, and, agrees 


very near with Mr. Flamftead's. 
Ir is however to be obſerved, that as the Air will differ in Quality even conſiderably i in a Quarter of 
_ © an-Houy, the Refraction will bkewiſe change; for which Reaſon the Obſerver ſhould by every Altitude 
adjuft his Quadrant, and if he finds a Difference in the Horizon, it is plain the Refraction has changed, 


and the 1 will make every Thing in Proportion. 
Of the Dir (as tis call'd) of the Vis IB E Hox1zoN. 


This depends on the Heighth of the Obſerver's Eye from the Surface of the Water, for it follows of. 
Conſequence, that the higher he is, the farther muſt the Horizon which guides his Altitude * 
diſtanced, and which naturally muſt be ſubtracted from the Angle of Altitude on bis 3 

T Proportion of this is hkewiſe included in the annexed Table. 255 . 


Of the Su N's SEMI-DIAMETER- 


_ HavyLy's Quadrant will ever do Honour to its Inventor, and it may be doubted whether „ Hottath 
Will diſcover a better in Principle. With this noble Inſtrument it is coftomary to take the Altivele 
of the Sun's lower Limb, as 2 touching the Edge of the Horizon, and is (very . eſteemed the! 
beſt Method to obſerve diftinQly : it is therefore requiſite to allow. for the Diſtanoe- of che Edge and 
Centre of the Sun, and this is by e Obſervations found to be 16 Minutes. 


— 


RR ””—”——. 
| —T= 
A 3 of REFRACTION, to be ſub- #2 Eft V4 1 
|| tracted from the Apparent Ar Trunk, or [85.01 54: 
added to the ZIT Disrance.. [3.8125 
= x x = 4 r 
Alt. ef. Alt. Ref. Alt. Ref. Alt. Ref. jo 21 * 
T # , L644 | 1 ee hu Oe ﬀ = © bd 
n D. ©. D. M. N D. NM. D. M. / et. Mil. 
* 1 I | SY | 
. 33 [22 | 75% 1227 Sx; 19 | 2. FI 
4 £029.43, (13H [no nee 342 1 
422643412 4 If 23 IT 63 
4 2444 [10312 34 (26 [14 124 
2s 8 8 5 
- 212 | 5 841434 35 1127 | - 
120% % | illus 3 Naz] 229] 7 
IT 184 1 62 16 34 3 2 145 22 ; 
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Soppoſe the Obſerver's 12 Ua elevated above the Surface of the Sen 23 Teer the Alte on. 
the Inftrament appears to be 34. D. . M. en 


+ 5 755 oy Do + Mo. =. P. S. A n needleſs to ſay more en ths Fad,” 
Apparent Altitude F as every "Obſe 


erper ought” o\be_ 

Retraction = - - 000. 1. acquainted with thi Inſtriament he nter 
: . — e whether it is Hadley's, Davis's, „ 
B WE 34. 6. any other. Quadrant, I ſhall however 
Dir:: 00. 6. another Opportunity Lama}, h 
34+ 0. muck e, ee Yarn 7 48 

Sun's Semi-Diameter +. 00-16,  Fortunatecexongh-to \make' ſome waludbie 
2 | of Nev that and other Baches, 

True Altitude — 24. I 0 i 
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T* HE Operation of this Performance is not confined t to any een Quadrant However, as 
exact Altitudes are the principle r in the Performance, an s Quadrant is highly 


preferable to any other. 
Two Altitudes are to be taken with an exact Time by the Watch . 


This Watch requires no particular Exactneſs as to the Hour, provided it keeps ralltuble good Timez 
for all the Exactneſs depends on the intermediate Time of the two Altitudes, and the W will 


determine how much the Watch is too faſt or too flow. 


Care Þould be taken that the Quadrant is firſt adjuſted at each Altitude, nl that the Obſervation. 


be preciſe to a Minute of Time by the Watch : And ſhould it be obſerved that the Watch actually 


looſes, or gains any conſiderable Time, fuch may be ſubtracted or added to the Elapſed Time i in 
Proportion, as that Loſs or gain is found to be in 24 Hours. | 


The farther Diſtance from the Meridian the Altitudes are taken, the more they are liable to Errors, 
on Account of the apparent ſwift Motion of the Sun, the uncertainty of Refraction, &c. and the 


nearer the Altitude taken are towards the Meridian, ſo much more they may be expected to be exact 


on Account of the apparent flow Motion of the Sun, &c. and leſs Refraction the Rays are liable to. 
The beſt Time therefore for Obſervation is from 9 in the Morning till 3 in the Afternoon. 
The greateſt Diſtance of Time between the Obſervations ſhould not exceed 5 Hours, (for 6 Hours 


is it's utmoſt Extent) and the ſmalleſt Diſtance ought not to be leſs than three Quarters of an Hour. 


If both Altitudes are taken in the Nene, or both in the Afternoon, they muſt be ſubtracted 


from each other. 


But if one in the Forenoon, and one in ts 3 then, to the Hour in the Afternoon add 123 


and from the Sum ſubtract the Hour in the F orenoon, and the Remainder will "ry the intermediate 


Time as before. 


A ſuppoſed Latitude is one of the Terms Wea in order to find the true Latitude and true Time 
of the Day. 


This Latitnde requires no great ExaQtnefs, ms an Boas of 20 or - 30 Minutes will in no wiſe effet 


the Latitude found; for an Error of 1 or 2 ces defignedly made, will even bring the Work true, 


. if the Operation be "dons over again, and the 5 Wh found be made the ſuppoſed Latitude. 


What Difference of Longi *tude is made in the intermediate Time of Obſervatian, allow in Pro 
tion, ae 16 Miles of Lo — is to 1 Minute of Tn which Subſtract from the Time clapſe "if 


failing W and add if failing Eaftward. 


* What difference of Latitude is made, add to the Firſt Stents, if obſerved in the Forenoon, and 
if the Courſe of the Ship, and the Altitude be of one Name ; but Subtract, if they be in oppoſite 


Direction, or if the firſt Altitude is taken in the Afternoon, 


_ Ship makes with the bearing of the Sun by Compaſs ; for 228 a ſlight 


275 
—B ca0 


Thie Addition, or SubtraQion allow however in Propo Aion to the An gle which the Cou rſe of tho 
pection 8 ient : : ani 


may be determined by the common Method of Latitude and Departure, 1 8 
Theſe P will be farther illuſtrated in de Courſe of the fellowing Examples we ſhall 


: ; 
a . 
= 4 
$4 8 > : 4 
mT , ” 1 5 g 
p * — 
; - 


6 E N E R * 1 R v 5 E. 
Aer; our W take preciſe (or as near as you can) to a Minute on your Wateh, the 
Node ; which correct from Refraction, Dip, and the R 5 125 it the 


true Altitude. 1 
Subtra& the Hours, Minutes and 3 of Time when each N was taken Hons: each | 
other; and half the remainder 1s Half Elapſed 8 


Subtract the Natural Sine of both Altitudes from each other; and the Ditfewnce, call the 


Remainder. 

To the Secant leſs Radius of the Latitude by Account or Feed Latitude, add the Secant leſs 
Radius of the Sun's Declination (ROI they are of ang Penomination, or in Oppolition,)an and that 
Sum is the Logarithm Ratio. 


Add the Logarithm Ratio, the common Logarithm of the Ks e of Half 
_ Elapſed Time into one Sum; which gives the Logarithm of Middle Time. 


The Hours, Minutes and Seconds, anſwering to the Logarithm of Middle Time, a from 
Half Elapſed Time; the remainder is that Time which the ao te aſe or n to the Meridian, 
when the greateft Altitude was taken ; and is calld Riſingg. 


| Compare the Hours and Minutes of Riſing with the Apparent Time by we Watch; 5 and the 
Difference will ſhew whether the Watch i is too faſt or too flow. © | 


From the Logarithm of *. abtran Lagerithry Ratio 3 > the „ Reminder is a common 


Logarithm. 
The Number of this laſt Logarithm i is a Niturat Sine, whoſe yet Atlus is that Space 
which was wanting of the Sun's Meridian Altitude, when' the grea Attirade was taken, L 


To the Natoral Sine laſt found, add the Natural Sine of the Sun's greateft Altitude taken 3 and. 
their Sum is the Natural Sine of the Sun's ann Aten fhat D. ry at. I W 


the greateſt Altitude was taken. «5 


„ M P L E. 8. 


In. the firft two. LD the Shi 5 is ſuppoſed to keeꝑ the tante Station in the interim of Obſervation. 


EY AMPLE I. | 
| At Sea, the 19th of 8 1771. in North Latitude by Account 46 D. co M. 1 took ar 
10 H. 2 M. the apparent Sun's Altitude of 469. 44“. and again, at 11 H. 2 M. the ſecond. 
apparent Altitude was 53% $6/. my Eye being 20 Feet above the Surface of the Sea, I require the 
true Latitude and the true Time of the Day, when the greateſt Altitude was taken 2 | 


Firſt of all, Correct the Altitudes; thus: 


rſt. Altitude- -- 46. 44. "5 a MS = 53. 46. 
n Dip 09. 5, PERO ES AA 
5 | E 46. 3 5. EIS 25 33. $I. 
Sun's Serai-Diam. — . th ** Sun's Semi-Diam. 00. 16. 
117 TET a 5 


| Av the RefraQion i here but enn 1 A taken no. Notice of it. . 
E X AM. 


} 
S HH * & 
At. 10. 46. 55. {35086 N. Lan. per Acc, 46. — In 0. 1648 
CAS 2 50 ur 4 TIT 8.18% N. Dedlin. Declin. 11. 18. N. En. Ke 
I, ＋ 26: | Remainder | Ed? 1 . ' Log Ratio - - >» 0.17437 
A 777... ̃ͤ !!!. — 3.90227 
O. 42. 30 | Tr's Logarithm 9 — 25 e Eres 


— 77 ͤ OG PIGY 


err c .. 


0. 33. 0. The true Time of Rifing. - 2 A rarer 


Kue Meridian . OM - Kh "284151 - - - 694. * 
„ Gresteſt Alt. it's N. 8S. 81021. 
. 
33. by the Watch - S | 8 8171 5 N. S. 54: 48. Mer. Alt. 
23. true Time of Riſing | . 90. 
"00, Watch right. : | na Ten. Diſt. 36. 12. 
The Meridian Obſervation made. 1 Declination 11.18. 
1 this Day, 46 D. 30 M. N. Lat. — 
46.30. 


EXAMPLE. "6 


| Beating to Windward after a hard Gale: In N. Latitude by D. R..59 „. 20“. and N. Decli- 
nation 20 D. 54 M. at 11 H. 45 M. A. M. I took from my Quadrant 50 D. 41 M. my Eye being 
22 Feet above the Surface of the Sea: Again, at 40 Minutes P. M. the ſecond Apparant Altitude 
was g1*. 17/. having neither made Longitude nor Latitude in the interim. I demand my 


Latitude and the true Time when the greateſt Altitude was taken? 


Time. true Altitudes | EL T2. 
n. M. D. N. N. S. N. Latitude by D. R. . 59. 20. 0. 29239 
It. 45. F500. 52. - 77568. h N. 20. 54 0.02955 
12. 40. 51. 22, - - - 78116, — — 
—— Log. . Ratio - „ » - Q-3219 
CL. E. T. : 548. Remainder, its TN e $3309 
27. 30. H. E. T. 3 T e S . 20.921689 
11. 6%. M. T. FFF 1 3 3.98262 
16. 30. R. —ͤ——2——ũ 22 =» „ 
i 20. 00. per Watch, Log. Rat. fo. whe. | 
| 3 30. 500 faſt, 2.09143: Logar. its Number. 124. 
ö ö . . | 781 16. 
[ | | TIT. 5 in 29. N. 8. 76240 
{ 38. 8 
{ Suns Declinat. 20. 54- 
1 F 9. 24 the true Latitae, 
: * „ | | 2 E X A N. 


r 


— 


by R OR Y v9 
. 4 


: 


| 
"0.3: 
2 | 
* 


E X AMY 


Having for ſome Days together had fog 
J obſerved the Sun's true Altitude to be 21 


oy 


Hours. Require the Latitude, and true Time ? 


9. H. 5. M. 
3 
8 3. 17. 
for lofing by the Watch - o. 1. 
| 3 "2 1: 
Difference of Long. in Time & -' In > 
D. M. 7 3% I 1 
21. 00. cor. Alt. 1. 3. 30. H. B. T. 


2. diff. Lat. 


E. -X * -©'5 N P. L E. 8.5 V 


at 12. 23. P. M. the ſecond Altitude 28. 21. My Latitude by Acc. 430. 45/. N. 
E. b. N. 6 Kts. My Watch I had frequently obſerved before, to loſe 15 Minutes of Time in 24 


L E. III. e - | 585 F 


Sailing Weltward. A deficient - ſuppoſed Latitude. And an erroneous Watch. 1185 


Weather: On the jth of February, 1770, at 9. 6. A. M, 1 
oo. the Sun bearing S. b. E. by Compaſs : 


and again 
the Ship going 


— 


* H. 18. M. at 6 Knts. = 19 M. which by the 
Table of Lat. and Depart. makes 18 Mil. E. 
Long. and 3. Lat. Now for 18 M. allow 1 Min. 
of Time. But as the bearing of the Sun at the 
firſt Alt. was at right Angle with the Courſe, 


the Proportion will be 2 Min. nearly; which 
Subtract from the firft Alt. 


Lat. per Acc. 43. 45. o. 14124 


South Decl. 15. 14. 0. 01553 

0. 15677 

- - q ᷣ——— 2 - - - » ©. 38020 
11704. it's Log. - - 4. ob819 


20, 58. N. S. 35782 46. 30. M. F. FW „ 4. 60516 
28. 21. 47486 1. 38. 30. H. E. T. r 
11704 52. R. - = 3. 467 : 
| „ 3 
12. 3. 251988 1786 
24. 3 a 42485 | 
J by the Watch. 29. 33. 49272 | 
52 true Riſing. ; | 90. 2 
15 the Watch too faſt, 50. 29- Sur's Zenith Dif. AR 
25. 14+ N. Declia. ps 
45» 15. 


Here we find that the Watch bald 15 Minvtes too ſlow in Time, and 15 Minutes too falt by 


the Hour, and likewiſe, that the a found differs from the ſup 


foe? by 1 D. 30 M.; for 


which Reaſon the Calculation muſt be repeated, and the laſt Latitude made the ſuppoſed one. 
Laſt Latitude 45. 18. 0. 15242 | 
nation + > ©» ©; or 553 
o. 16795 
o. 38020 
. „„ 4. 068 19 
M.T.. 47. 30. n © ‚ Vw-- ves - - 4. 61634 
H.E.T. 1. 38. 30. N thee 
© e R. $- $9195: 
by the Watch 37.  _©- 16795 
1 14 Min. too faſt 3. 22400 '+» 1678 
RG 47486 
Here we find the Difference but 6 Miles, and therefore Jq9ibz + 29. 27 
this laſt Latitude may be depended on as the true one. 50. 33 
= 19 


EXAM 


ung 
Wogys % 
8 3 * 


H 


the interim of Obſervation 3_this however is ſeldom the Caſe ale 5 yet fr i the 
Notice in the Ca 


Pen theſe . 
ſerve on fimilar C to be referred to. 


Fen r A LI ETG 2 
| „E. A M P LIE. A .I. 


On the ii of December, 1769, in the ene eee of 44 dome. Time in the 
Morning I took a correct Altitude of 20. 58. at that ent turning an our, and an Half Hour 
Glass, both very 1 Watch * out of Order) thethird Haff Hour being nearly run out, 
the Sun made its ppearance in, and at the Monjent it was done, I had the ſecorid Altitude, 

which corrected, was 22 D. 29 M. The Ship went 9 Knots on A W. 8 W. Courſe: and the firſt Alt. 
_ bore by Compaſs S. b. E. Require the true Time of the greateſt And as alſo the true Latitude? 


The Diſtance run is 13 Miles, which by the Tables of Latitude and Departure, is 12 Miles Weſt 


9 and 5 South Latitude. 
BF Niles Latitude with the Beating of the Sun, makes about 4+ 


Firſt Altitude 20. 58. _ 

1 2 Dif. Latt. N. Lat. per Ace. 44 00 . 14307 
1. 30. by the Glaſs ä 38891 Declinat. N. 23 14 - = 0.03673 - 
er Longitude | 22. 29, = - 38241 | . 17980 
i 4 - WIT = ns on ny woe ae on IE. 


EF HET - - - > = 3 - - 070803, 
%%% > ͤ ͤ AAA Dis > ==" + 255 
000 6 06-k.e oaons 


| 12 * * 5 3 0. 17980 N | i # 
11. 35. was is the Time when the . 59925 — - 393 | 
greateſt Altitude was taken. 3824 — 
38034 - - - 22 44 
X good Oblerraligh was hed at Fane, J | 67 160 
* * ö 3 "$M 
Theſe Exawp 31 ener win fulfce; 3 as they include Variety enough for a pridiſkal Seaman to. 
im ibtleſs have added many Examples more; for which however I can ſce hut 


Occafion : — — occur almoſt daily at Sea, whereby the Obſerver may exerciſe 
his Fancy, ſo as to make himſelf Perfeck, as well in the See Method, as in a Variety of Caſes : 


And 1 am fully perſuaded, that a few rien Trials, will make the whole familiar and eaſy in Practice. 


The different Caſes that this Operation 1 is ſubject to, are; zit. The Ship u de Bike e ſame Station in 
erence not worth 


ion, 2d. Sailing Weſtward. Eaſtward. North or South; towurds, or 
from the Sun. gth. On an Point _ the Comp als. 25. Suppoſed Latitude and Dedlination of ont: 
Name. "th. Of © oppoſite Eaton. dth. "Both Altitu 8 in the Forenoon.. gth. Both in the 
Afternoon. 10th. Gae Altitude in the Forenoon, and one in the Afternoon. 11th. An erroneous 
Watch. And 12th. No Watch at all. In all theſe Cafes, I have nothing more to Add, than rſt. The 


nearer the Altitudes are taken towards the Meridian, the better, 2d. Beſt likewiſe if both Altitudes are 


either in the Forenoon, or both in the Afternoon. zd. All the niceneſs of the Operation depends 


chiefly on correct Altitudes, and corre& intermediate Time: 
I ſhall therefore beg Leave to conclude with the following b Advice: and in particular ta. 


thoſe who hitherto have been unacquainted with. the Practice of this important Problem. 4 


Read the Whole Attentively through. 
Turn next to e Ar erery Sep with the Inſtrudtions, the CIR and the 
Tables. 


Take the firſt 


Ny down : for beſides, this this greaty — the 3 it will 


"Ava tits, © flatter m will with SatisfaQion that Benefit which hereby is intended. 
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